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Abstract

Mosquitoes are medically important insects, recognized as vectors for many serious diseases. Previous studies have
shown that mosquitoes often harbor endosymbiotic bacteria, such as Wolbachia, within their cells. These endosymbiotic
bacteria play vital roles in mosquito biology, including the evolution of various mosquito species. Consequently, humans
have utilized Wolbachia to control mosquito populations, thereby reducing the spread of mosquito-borne diseases.
However, data regarding the prevalence of Wolbachia symbiosis in mosquito populations in Thailand remains limited.
This study aimed to investigate the prevalence and diversity of Wolbachia in mosquito populations inhabiting the lower
central region of Thailand. A total of 144 mosquito samples were collected and identified as belonging to four genera

and six species: Aedes sp., Ae. albopictus, Anopheles sp., Culex sp., Cx. quinquefasciatus, and Udaya argyrurus.
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Three mosquito species tested positive for Wolbachia using PCR assays: Ae. albopictus, Culex sp., and Cx.

quinquefasciatus. Phylogenetic analysis of the Wolbachia 16S rRNA gene revealed that all strains belonged to

supergroup B, with diversity varying among mosquito species. The findings of this research contribute to a better

understanding of mosquito evolution influenced by Wolbachia. Furthermore, this knowledge provides a basis for the

effective control of these insect vectors.

Keywords: Wolbachia, endosymbionts, evolution, insects, mosquitoes
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Table 1 List of PCR primers in this study. All the primers were used under the same PCR conditions, adapted from

Thongprem et al. (2020). Initial denaturation step at 95°C for 5 min, 35 cycles of these following steps;

denaturation at 94°C for 30 s, annealing at 52°C 30 s and extension at 72°C 50 s, finally, the final extension

was run at 72°C for 7 min.

Product size

Target gene Primer name Primer sequence (5°-3’) (bp) References
p
Mosquito LCO_1490 GGT CAA CAA ATC ATA AAG ATATTG G 710 Folmer et al. (1994)
(Diptera: Culicidae)
COl gene HCO_2198 TAA ACT TCA GGG TGA CCA AAA AAT CA
Wolbachia W-Spec F CAT ACC TAT TCG AAG GGA TAG 438 Werren and

16S rRNA gene: W-Spec R

AGC TTC GAG TGA AAC CAATTC

Windsor (2000)
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Table 2 Wolbachia screening from PCR assays. Number of positive individuals are before the brackets. Location

indicates in abbreviation letters; BL = Bang Lane, Nakhon Pathom, PT = Mueang, Nakhon Pathom, PB =

Mueang Petchaburi.

Mosquito species Location Number positive
(Number tested)
Subfamily Anophelinae
1 Anopheles sp. PB 0 (38)
Subfamily Culicinae
2 Aedes sp. BL, PB 0 (26)
3 Ae. albopictus PT, PB 4 (4)
4 Culex sp. PT, BL 1(9)
5 Cx. quinquefasciatus PT 3(13)
6 Udaya argyrurus BL, PB 0 (54)
Total 8 (144)
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[ 1 :i' M v A dl & 6
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#n (McCutcheon et al., 2019) #lantaiduldldqn
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Table 3 Prevalence of Wolbachia in positive samples from PCR assays.

Number tested

Number Infected

Mosquito species

% Infection

Juvenile Adults Juvenile Adults
1 Aedes albopictus 0 4 - 4 100%
2 Culex sp. 0 9 - 1 11.1%
3  Cx. quinquefasciatus 12 1 2 1 23.1%
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Wolbachia ﬁwuwﬂluqaaqa Aedes az Culex Qﬂ?ﬁ‘mﬂu
sister group AUAILFAI b1 Phylogenetic tree (Figure 1)
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3matlu Supergroup B %oLﬂunaq'waa Wolbachia nsnil
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dadlidnizgnaunds
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. A 96.3
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L Ky728745.1 Anoph biae (A)

{ AP013028.1 Cimex lectularius (F) -
59.47
MF953226.1 Cavitermes tuberosus (F)--

62.52

FR827944.1 Litomosoides sigmodontis (D
94.3

W I O

99.96

outgroup

86.7 AJ548800.1 Litomosoides galizai (D) -+
AY764279.1 Zootermopsis angusticollis (H)--
AY764280.1 Zootermopsis nevadensis (H)

Culex quinquefasciatus BL (Larva 01)

Culex quinquefasciatus BL (Larva 02)
Culex quinquefasciatus PT (Adult 01) < xereeeereeennend
Culex sp. PT
OP797990.1 Culex pipiens (B) « - wweweesssrussnninnnenns
0X366392.1 Lycaena phlaeas (B)

97.99

55.97
0X366373.1 Pheosia tremula (B)-

0X366343.1 Pararge aegeria (B)

0X366336.1 W, lla binaria (B)
0OX366322.1 Aporia crataegi (B« wweeeeessinsinnns
MT809043.1 Aedes koreicus (B)

EU499315.1 Bryobia sarothamni (B)-
Aedes albopictus PT (02)
68.6 Aedes albopi PT (01)

19.94 —— Aedes albopictus PB (01)
Aedes albopictus PB (02)
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37.16

OM169220.1 Aedes albopictus (B)
W LR800150.1 Rickettsia of Philotarsus californicus -
L LR812280.1 Ri ja of Simulium aureum

Figure 1 Phylogenetic tree analysis of Wolbachia based on 16S rRNA gene sequences from mosquitoes in this

study (marked with orange stars), combining related Wolbachia strains as reference supergroups obtained from

NCBI database. GenBank accession numbers and the host species are at the end of the branches. The topology

was constructed by K2+G model in 1Q-tree from CIPRES with Maximum Likelihood method. Visualisation of the

phylogenetic tree was conducted in FigTree version 1.4.4. Number at the nodes represent bootstrap values from

1,000 sampling events.
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